Tau hyperphosphorylation is associated with memory impairment after exposure to 1.5% isoflurane without temperature maintenance in rats.
There is increasing interest in studying the role of tau hyperphosphorylation associated with memory impairment. We examined the involvement of tau hyperphosphorylation in memory impairment after hypothermia following isoflurane anaesthesia in rats. Adult rats were randomly divided into three groups: the control group received no treatment and others were subjected to 1.5% isoflurane anaesthesia with or without temperature control for 2 h. On the day before anaesthesia and on postanaesthetic days 1, 3 and 7, cognitive functions were assessed in a Y-maze test paradigm. To find the relationship between memory results and tau, we measured the site-specific phosphorylation of tau at Thr-205 and Ser-396 and the activity of protein phosphatase 2A within the hippocampus. The spatial learning and memory of animals with hypothermia were impaired at day 1 after anaesthesia, compared with nonanaesthetized rats. Anaesthesia and hypothermia led to tau hyperphosphorylation at the Thr-205 and Ser-396 epitopes in the hippocampus. There was no significant difference in the protein phosphatase 2A activity between the control and the postanaesthetic rat hippocampal samples, whereas nearly 45% protein phosphatase 2A inhibition was detected in the anaesthetized without temperature maintenance rat samples. Our results indicate that tau phosphorylation is not a direct result of anaesthesia per se, but it is due to anaesthesia-induced hypothermia and this leads to the inhibition of phosphatase activity as well as tau hyperphosphorylation. Tau hyperphosphorylation is associated with the observed deficits in spatial learning and memory following anaesthesia in hypothermic rats.